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Abstract Of JP 7193507 (A) 
PURPOSE:To obtain an A/D converter for DC signal 
ineasurement with higli resolution, which can 
convert data in short time and which is easily made 
into IC, by A/D-convertIng analog voltage in a first 
step and A/D-converting measurement error voltage 
occuned in conversion in a second step in a 
SIGMADELTAA/D converter. CONSTITUTION:A 
selection means 50, a sampling hold means 51 and 
the SIGMADELTAA/D converter 52 are provided. 
The selection means 50 consists of a multiplexer 13 
and a buffer circuit 14, and an analog input 100b is 
inputted. The sampling hold means 51 consists of a 
switch circuit 15 and a capacity 16. The 
SIGMADELTAA/D converter 52 consists of a 
subtracter 8, an integrator 9, a comparator 10, a one 
bit D/A converter 1 1 and a counter 12.; The A/D 
conversion of 'iog2(N1 .N 2)' bit resolution can be 
conducted by the clocl< of 'N1+N2' by A/D-convertIng 
the analog input 1 00b in the first step at the 
SIGMADELTAA/D converter 52 and A/D- converting 
measured error voltage occurred in conversion in 
the second step with such constitution. 




Data supplied from the esp@cenet database — Worldwide 



http://v3.espacenet.com/publicationDetails/blblio?adjacent=true&KC=A&date=19... 2009/02/26 



(i9)0*H#fFJt (jp) (12) ^ H # fp ^ (A) (mmmmmm 

#li¥7- 193507 

(43)^iBH ^^^7^(1995) 7^285 



(51) Intel.' 




F I 




H0 3M 3/02 


88^-5J 






GOIR 19/00 


B 






19/25 








H 0 3 M 1/08 














m:mmi ol (^ e h) 




#1^^5-331961 


(7i)iiifiA 


000006507 












¥^5 ¥(1993) 12^270 




mmmi^^>'f 2 Ti 9 #32-^ 






















(74)ftl!A 





(54) im<om'i mmm^mA/Dmm 



(57) mm 




—41 — 



(2) 



5 5 0 7 



T, 

mt, 

[0 0 0 1] 

MOigital Huliti meter) ^(Cffil^'SA/DlEjft|g{:g9 

u. mzm\^>mmmM^mm?>n^A/D^iSi 

[0 0 0 2] 

[tie*®affi] mis.mM^m^t^A/D^m\t 
2mmmA/D^mm<m^?>nr\,>t. al, 

[0 0 0 3] m4:it::<Dj;:ofS.'^m<D2mm^mA/D 

3\tmmmi§. 2tjm 4mm. 5\titm. e 

Rt^TSX-Ty^^HgS, I 0 OitTi-O^At. 101 
tt^'^hta*, 10 2ttS*P«IEETf*S. ^ 
Vi^(Nu/Ni)XV» 



* [0 0 0 4] 7:^D^/A*10 0S:tXS^P«iE10 2^^ 

7 (Dmti\tmwmmi^ i o^^mxuf^'^izmm-^n 

«S[lii|SSgl®ffiA«IK©i»iiiSlcDSteA*«^ 
[0 0 0 5] SJl2 0«ttSI»Jti|g|§3 0Ke 

m-^n^. ^51^, JS^iiii§§3Rr;jtiJgg5®#se 
Li3i\^^ii^>:S'mzi:oi:ti^yh'^n^4i^^mii 

[0 0 0 6] ^^T, EI5tt|2|4tC*tli3l5«SJO»lfP& 
ON" tLT7:^P^^X*l 0 0?£Sa?it1ilglfc 

AALT02tt«" -i" oaiM&2~4T«ii^sns«^> 

a? [0 0 0 7] ^2t;;^-fy5"|@IgS6*" OFF" fc, X 
'f y g^ig?|7 ON" KLTSlpmff 1 0 2 

-liig 1 \zxij Lxmmmm a o " teas * 

T. iP^HStf" n" CD»IM£2~4-e«^Sn5«S4> 

[0 0 0 8] 7:^ni^A;>ji 0 0^" Vi " , m^B 
1 0 2S" -Vr " , 0 5*" 'f" D" ©IM© 
hffi&" N, " 2i:<yt" N.i" t-rst7:J-ni^A 
*10 0tt, 

(1) 



[0 0 0 9] ;lmmBmmmtl\tm5^>" t^' 

Ei=Ns-V5-Nri-Vi 
[0 0 1 0] ^SfcaB^i" A" ©SiWt^VitSI^ 

^" El " m^bm-^^miz^f)" -ki " fg^ur 

[0 0 1 1] ^4fcX^y5'l2lSS6*" OFF" X* 
Ki-Ei-Naa-Va^^O 
Ei^Nr2-V«/Ki • 

[0 0 13] ^ (3) Sic (2) fCf^At-St7^ 

Vi%(N.i/Ni)'V. + (N.2/Ki-Ni)-V, 
=Vii/Ni-(N»i+Nii2/Ki) 

[0 0 14] ;i©ig«, m^\il 6 tf^y hiJ-^IMCA/ 
D^mi§?£IISb±5i-r5<!:iJ (1) (D?^X\r N.i 

(4) i^S" Kx =3 2" t 
tn«" N.i-21'" , " N.2 = 2= " , mt," 2^1 + 



(2) 



★-f y'^m&l S" ON" fcLT»ifi«ffi 1 0 2 
i|i§§ 1 1 A* LTi[S«i|iS 3 ©tH:^j*t" 0 " \Z-/i?>t. 

T?, ip%H5(f" <Dmm2'^4xm^-^nm^m 

[0 0 12] ilH-T?, 05»f«" n" ©MM©;^7r>>htt 
N12" if -St, 



(3) 



■Ar:>-Di^A*10 0», 



(4) 

2= " ©*':7>hT^Str^:i:tc;5:§o 

[0 0 15] Sfe, tJ!3R®jtJiS«^aSffl©A/D^m 
IgtLTttSAA/D^aigfefflViSnTV^S. 06 

:i©<fc3)S«e*©i:AA/D^i^llg©-M^&.T^-r«^>' 

|g, lOttJtKSI, llHlHyhD/A^m 12 



3 

[0 0 16] jiru^Af) 1 0 0 &\mm^(Bmx 

[0 0 17] \mm Q(Dmfsm\^vVD/A$mM 
1 i&tx*'^>^i 2trSi^sn, ll^>>^D/A3g*l 
gi 1 1 ©ffl;f3ttM»^ 8 (Dmxm=f\zm,-^n^o 

[0 0 18] 06fc^-r«£3fe«»l®iif^?£tai#t 

1 try h A/D^iftg§T*5jtiii[|g 1 0 {cA-oT 
HyhD/A^mm iTsrx7±oi^ffl^ic^Si$n 

7:f D^fA* 1 0 0 a^^6M#$n-5o 
[0 0 19] ^:0iig«, T:^D^'A:^1 0 0 s.t^T'-^'J 

2-^:fy^>ht^^t\z^y)7i-aifXt)l 0 0 aHfiy' 

[0 0 2 0] 

sjx 2 ■&.mmA\z\tiz^fs.mimm±tmmm(D 

[0 0 2 1] K4fc*1-«!**»|"ei47:J-Di/AA 

1 0 0 ommmvxmnmmmmit^^m 

[0022] -^Biz. 06 \zmtmmr\t I Cfttt^ 

s,^\t»^-fimm:^^*^^ (1) ©;^^:T&§fcJ&ii^> 

m^^t^zt\z;^^, 

[0 0 2 3] 

A^A/D^mt. mmmmmnmmm\z^i:^^ 

SJiUTMEA 2 A/DlESIII{rffl*-r5S#?#gt;£ 
[0 0 24] 

[f^ffl] ZAA/D«^^|||^^*^iT7:^^^fAA£lll 

xxy:/TA/DigmL, mmm^\:m^mm^ 

£®2;^x>y:^TA/D^m-rs:ii(c<fcO, " ni + 

N2" CDi7n-yi7fcJ;D, " log2 (Nl •N2) " \£y 
[0 02.5] 



#1^7-193 50 7 

4 

m 1 S*%0Jl;:#Siti)HI^a)Sffl A/D^m^o-^ 
2i«3j&*-r«is:/Dy^igT*So ^^t, 8~i2a 

[0 0 2 6] HI t:fetiTl 3ttT;i/5^7'l^^-y-. 14 
»/ts?77ia», 1 5fSX^'«y5^|il?S, 16»#a> 1 

0 0 h\t7tUifXl]r$>!S>, 1 3&D!l 4ttil 
9l^m 5 0^. 1 5 SUf 1 6 }t-^>:f}V^-)V H#g: 5 
1^. 8 ~ 1 2 A 2 A/Dmm 5 2 ^£^tl-6n«}^ 

[0 0 2 7] 7:^D^^A*l oob»Y;pg^:/i/i7U-i 
3o-5?oA*s8TCA*^fn> Y^i/g^p^p-i^-y-iso 

aijKA*y7rlllKl 4S:;MxTMJMI80JiSCA*« 

=?\zmm-^n?>. s mtum^^ 9 \zmin 

[00 2 8] s fc. a^j-s 9 (Dm\titmm 1 0 o#h 

mi ommxtm^tm^n^. 
[0 0 2 9] mmi oeowAtti try hD/A^ttig 
1 1 Rm^yi' 1 2 tsigssn, 1 hD/A^m 

^1 l(Dffl:^lt«S:^8oM^A;b«^fc^^$n5. 
[0 0 3 0] x-f >yg^iii?li 5©ffi«ti§*i 6 
©-«&ytY;i/5"ywi7-y-i 3<Dm:^(oxtimi'\zmf^ 

[0 0 3 1] c ci-r, 01 iz^rmmmmm 2 & 

fflV^Tllil^fS, BI2tt*^l!fc«SItSS«^aiJ5£fflA 

/Dmmii^<Dmm^^stmm'^h^. m 2 t^s^^T 

1 7, 1 8, 1 9, 2 1, 2 2, 2 3, 2 4, 2 6, 2 
7, 2 8, 3 0, 3 1, 3 4&y;3 SttX-fy^mSS, 

2 0S;i;3 2H5t»Jt«lig§, 2 5, 2 9, 3 3&t^3 6 
mm. 3 7»Jttm. 3 8»:^/'»^'T*-5, 

[0 0 3 2] 10 0btt7:?-Di^A*, 10 351 

t;i 0 4ttSSpttJEE, 1 0 5»i?Pyi7«^, 10 6« 
it^S§3 7©ffl;f}M#^*§. 0 2*" rs 

t " , " f s t " > " s c d " , " s t r " , " p 

1 " , " p 2" , " pip" Rxs" p 1 n" u^n^n 

jtJiSf SX-I- y^HlBO" ON/OFF" !£M«1-2.M 

[0 0 3 3] 1 7~1 9(401 

U^^IS^. 2 oaHlfc^f/tyyrtHlJSl 4^, 

2 6&t;2 7rai t^-ri If-;/ hD/A^^§§l 1 

2 1-2 5, 2 8~3 4{JBIlt^-rMiC2§8Rl/f 
9 3 7 1 frS^t-Jtt!^^ 1 0 3 5 Ki; 

3 6 «EI 1 C^-rx-f -y g^Uri!! 1 5 RCX^M 1 6 3 
8 \m 1 1 2 S-€-n^tl«^bTti5. 

[0 0 3 4] 7:^a^AA10 0bttX-f^/g^IiIISl8 
©-ffilrA;f3$n, X-f-;/5^IlI?Sl 8 0ffi«tax-1'7? 

m^iimi 9®-^tsi»ii*g^2 oo#seA* 
Si^tsi^$n-5. Si[ii'i@ii2o©tii;'3«s©iiiisii 
2 0 oRteA^a^aufx-r y 9^13^2 1 (D-mzmm 



50 



40 



50 



#M¥7-193 50 7 



[0 0 3 5] :^^y^m^2 1<Dmmt7.-[y^m^2 

m\tx ^ y 2 3 sat 2 4 ©-^fc-en^nsMs 

0 S:W; 3 4 ffl-a, Jt^iifill 3 2 OgigA^iS^, ^ 

« 3 3 (D-mz^n^mm-^n^, 

[0 0 3 6] -;^r, XipSJEEl 0 3&tXl 04ttX-f y 

2 6 Rtx 2 7 ©-safc-€-n-ens«isn, y 

^m^2 6 (DmmtX^y9-m^2 7 (Dim. 



* [0 0 4 0] 02fcST**t^fia|O«lfP{iH3 0i5'^5> 
[0 0 4 1] EI3trfeliT (a) mmMW r 

St", (b) mmm^" f s t" , (c) 

r' s c d" , (d) \tmmm" s t r- , (e) iw 

mw pi", (f) affl««^" p2" , (g) 



UK 2 8 2 9 <D-i^\z^n^mmn lo mi^ 3 7 mtim 1 0 e . (h) (4«uft^" p 1 

' . { i ) mmsn" pin" ^^n^nstTv^ 



[0 0 4 2] 5fe-rmi C> U-fe«y hXr-;/:/" ^" t*5 
ViTft!lffl#^" r s t" St;" p 2" iZ^oXX-(y^ 
m^l9. 2 2, 2 3, 2 8, 3 ISlXS 4)0t" ON" 
fCSat). §S2 5, 2 9RC;3 3CD«?t*t8[«$n5, 
[0 0 4 3] m2iZ. miXr-yr* n" t*tiTM» 
ft^" f s t" fcctOX-Ti/^HKl 8;0t" ON" K;^ 
0> 7:^^^A:^1 0 0 b^£SSJL.TA/D^ii£ff 

[0 0 4 4] r ciT, mmMW pip" SI^" P 1 
n" \imm3 imtim i o QRxs^omm 
4" vciip " ROC" v'c«" turn 

(5) 
(6) 

55^1 0 6*r 1" oikmm^yhm^" Npi" , m:^^ 
■^1 0 6*r 0" 0im<D:i3^>hm" N.i" t-rn 



r^x-i- -y5"[HiiJS3 1 (D-mzmm-sn^o 

[0 0 3 7] ig^«iti^3 2 0ffl;>3ti$a3 3©m 
X'l'>;/5^ia?|3 4®m X^y^ll?S3 5©-«&at 

y 3 5 <DmmA3 6 ©-^SOtX^ y 9^0 

Ki Tommm^n^. 

[0 0 3 8] Jt|!i!S3 7©ffl:^H*>»3'3 8tCig^S 
*':7>^'3 8©i'a5/i7A*«i^(::«^n'yi7## 
10 5*tA*SnS. 

[0 0 3 9] X'f y5"Ili^l 9, 2 2, 2 3, 

2 8&t;3 1 ^M3 6©ffi«t, iS^JififfiS 2© 
#KteA:?jffli^t, itKI§3 7©K(igA*ai't«S«! 

P 1 P = P 1 • VcBP 

p ln = p 1 • V'cBP 
i;^oT*l3, |gii3*1-ltf«y hD/AlEmSIl 1 1 

[0 0 4 5] tlK7>d'3B-Vtl^>h-^n^f^l 
Xx'^r' n" t:fetJ5;«7'»MS" Nl" mtlQ^^30 
Nl=Npi+N.i 

Vk-^" V(,t " tt. Ti-aifXtllQ Ob*" V: 

[0 0 4 6] 7:^D^'AAloob*^lt«g^t#■r*-5;l jp«ffii o 3&i;i o 4S" v. "&ir-Vi 
^lX'r5/:/t:fettSSd¥JiifiSI3 2©ttl:^j©* ^^Sffi*" El" ttnti, 
Vf,.=Nl'Vi-(Npi-N.i)«V« : 

^E 1 (8) 

[0 0 4 7] B3fc. m^mmumT-y-r' a" (c* 

V>TSiJI9«^" s t r" tiDX^-^/^FlHlgSl 9&t;3 
5;0r ON" t/^cD. (8) OfflS^HftEE" El" 

*i§fi3 6t::*SSns. 

[0 0 4 8] ^4C, U-fe^/ hXxs/:^ C*ViT 
Mffltt^" r s t" m" p2" trJ;oTX-1'-;/5^t5fjlS 
1 9, 2 2. 2 3, 2 8, 3 1 StX3 4)0^" ON" (C)^ 
D, ^«2 5, 2 9Rat3 3©«#*5S[€$nSo -iir 
N2=Np2+N.2 

[0 0 5 1] Ms^^sffi" El" he.mmn-^^^^ 

V.ca=N2-El-(Np2- 



(7) 



ii- [0 0 4 9] mSlZ, %27.'fVr C*ViTfW« 
©^" s c d" t±f)X-1'!y?|iI!Sl 7AJ" ON" IrS 
D. $»3 Bt^S^n^aj^^^tiffi" El" SSJ? 

[0 0 5 0] ^liltf, *>»^'3 8T?*>?>hSn&^ 
2Xxy:/" *:" t;:*lt5*^7>Mc" N2" tttB*M 

^10 6*?" 1" mMdin^yvmr n,2" , tu* 

M^l 0 6j&t" 0" ©!Kli©*'^>M8:*" N.2" h.t 
(9) 

t;!)^ m 2 Xxy :/K*tt5{t»iii|iSS 3 2 ©ffl:>J« 

Np2)-Vr 



= 0 



(10) 



(5) 



^M¥7-193507 



7 



8 



*^A:ftlOOb" Vi " \t. 



[0 0 5 2] S (1 0) (8) ^£f^A•rsiT:^^* 

Vi = (Npi-N.i)-Vi./Nl 

+ (N,2-N.2)-Vr/(N1'N2) 
= l/(Nl'N2)-{N2-(Npi-N,,i) + (Np2-N.2)}'V, 
(11) 

[0 0 5 3] Z.<Dm^. SAA/D^SI^5 2(C*3V^T [04] t^*0 2MS[^)-aA/DlEftSgO-«f!|S*t-|l 

7:fn^«JEEl OObSmiXx^/T^TA/DSEglU 

^Jft©|gE*i;?.«l^^«EE*^2;^x«y:/TA/D^ [g|5] g|4fc*t-^S5«»lO»fPS^-r^''f5>i^^T 

«lt-5 2:tfCj;i3, (1 1) diS^J'd^Si'Jfr" Nl *-5. 

+N2'' Oi^ny5^C<fct)" Nl • li2" ij^yVd)^ [06] AA/DlEtt^0-«|S^T«<«::/P 

m " iog2 (Nl .N2) \ivvmm<nA ym-T^h^o 

[0 0 5 4] S!|)£M^«E;£A/D^g|1-5v;l. 1.3.2 0,3 2 
5^7>xy:/«^<!:LTV^5fca, iS^H?l6^ #cfc o <h L 2 gJi 

fcJg^, «!*®2AA/D|g«l8gtJtl5ltT|gmi^W*^ 4, 16. 2 5. 2 9. 3 3. 3 6 §ft 
S<fe5. 5. 10. 3 7 ftalSSg 

[0 0 5 5] SSt, SAA/D^S|g|SS*tUT« 6. 7 7.-(y^m^ 

^UTViSO-e, 2a«^^aA/D^giS©«^©J:5 ^ 8 

Ti-ai^Atiioohmmmwibxmm&omm n le^/hD/A^^ 
^msit^mh^mzfs.^. 12. 3 8 

[0 0 5 6] 13 •7)W:fV^D- 

[mom] Sk±mhit^tpf>m^ii^f3i^^\z. i4 /i^yrm 

*5!WfCj:nH5#:0*5!feSft«*<&5. SAA/DIESI 1 5, 1 7, 1 8. 1 9. 2 1, 2 2. 2 3. 2 4, 2 
Sgt::*ViT7^-P;^«JESmiXx«y:/TA/D^ft 6, 2 7, 2 8, 3 0 

L. ^mm^]:m&mm&^f^27.7-y':frA/ .31.34,35 ^-(y^mm 

5 2 A2A/Dmm 

immmmi 100. looa, loob rtaifAij 

mi] ^m\zmAm^mmmA/D^m0- 101 
mi&mt:m-m^-:fuyi;m-^$>^, 102, 103. 104 sjpse 

m2] :$imm?>mmmi&mA/D^m(DM 105 ^oy^m 
m^^tmmmr$>?>. loe w^a^ 



[@2] 



[@5] 




(6) 



#M¥7-193 50 





mfimtfst — r" 

(dmmtsir 



